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f On ihe night EN the TAY and che 

g {Sth Sepremder 1961 an airplane crashed 

F near Ndola in Northern Rhodesia {present 

day Zambia). The plane — a DC-6B own- 

cd and operated by rhe Swedish charter 

company Teansair — carried 16 persons 

| including the crew, None of them survived, 

t One of the passengers was Dag Hammar- 

MS Secretary General of the Uninet: 

Nations, ei 

"The accident caused great public concern: 

and rumours vere immediately set about. 

The situation called for a thorough investi: 

gation and a resolute and final statement 

25 to the cause of the accident, As it was 

never aimed for such a target we are to- day 

in the same position as if there had deen wo 
investigation at all. 

On the ather hand, expert pilots whe 

have made a careful study of the subject 


e^ :; 
* 


Facts 

Ong fact immeliately attack. me as re- 
markabler the acchlent occurred during 
Mer night. The only night flying the SAS pilots 
did in the Congo was on the last pare of 
Highs bound for the home base, Léopold- 
ville — a well equipped airport. Other 
nigis flying was consilered a havand as 
caddiu aids for navigation and contimunidds 
tion were imuſſieiem. Apart from, chis, 
landings ac unknown eirppris duringr ight 
are never cevommendahlc To the Ndola 
errw the aircraft type was quite new and 
zu was flying in Africa, Ver night (lying 


fore rhe accident a ligare Ellaaboihlvillo 
> was mada, These cieeumstances are nut aliss 
cussed in any of the accident reports. "m 
Other faces later came out, The pilots of 
the Ndala crew had flown in cxcess of the 
„ tight cime laniistions preseribed by the 
‘swealish Civil Board of Aviation. ‘The timit 
dietated was 125 hours a month. The limit 
. Prescribed by the cra» ynion agreement 


2 


tatreduttlen ^ 


had been por inte sytem, On dhe night be: $ 


are pretty sure about did 3 They NE 


tay the sscident was due to misjudgment 
by the pilot, and they can afso explain how 
it came about, 

. No more néed «o be said before one con- 
cludes that the investigation was not made, 
“and the reports were nor worked out in a 
proper way, E 

Mo sooner was the accident announced 
:- ver the radio than I -was called by a news- 
paper requesting my views on flying in the 
Congo. The reason was that unti! a few 
“months before the accident I had been serv- 
ing aa captain on a plane chartered by the 
United Nations, The service which+{inplied 
“ttansportation of UN officials was main- 
“tained by my company — SAS — for one 
year. Two months before the Ndola acci- 
dent Tramait took over with their newly 
bought DC-6B, 


was 100 hours a month, A strict adherence 
to the crew union's directions as to marie 
mum duty and minimum rest tine made it 


almost impossible to get imo the neighbours — 


haod of 109 hours a month, The precepts 
have come into being in the ſaterest of 
Aight safery, The pre-accident Might 
time of the Ndola erew members is not 
necounteil for in any of the reports, ‘There 
ie no description whatsoever of duty and 
Fest time during the days preceding the ác 


cident; The. figures, however, esist though. 


; onty Tne af alie copilot have lenket out, 
Horing he 20 days: immediately hefore 
ihi accidet ihe eupilot flew (58 fours, His 
len iie in August was 119 hours. Of his 
lan 2, hours 17 were.spone on flight duty. 
There fs teason to believe that the major 
pars of the erew did not have any real rest 
dlering the last 36 hours prior to the acci- 
dent, 
A higher than normal utilization of the 
pilon is profitable for the company, and 


- 


—ũ — M ò— — ki — — —— — 


oe Pa the VEA too — it A accept extra 
pay for gxtra hours, 


Yn 1959 che Swedish Pilots Association 
discovered a targe number of violations of 
the officia! flight time limitations within 
Transair. The Board of Aviation had failed 
in its supervision of the company, It failed 
again regarding the Congo operations in 
1961. 

Personal data including aviation back- 
ground and conditions of duty during che 
days preceding the accident belong to any 


` accident report. In the Ndola reports this 


bad 


information is missing. Had it been there 
the reports would have looked otherwise, 
It had then been necessary also to investi- 
gate the possibility of crew ecror, 

the world arpundenviation is carried 
ovt in accordance with commonly accepted 


„tules, These have been formulated by 


ICAO (International Civil Aviation Or» 
ganization) and made regulations by the 
member states. Among vorher. things these 
rules imply that the pilot fites a flight plan 


:. before rake-off, Vital information from the 
flight, plan is transmitted ro alt control 


* 


fore takeoff, Takeoff, climb, altitude ~ 
changes, descent, approach and tanding ls 


units that will be affected by the. Flight, 


Based on the flight plan x clearance is 
Prepared and transmitted 10 the flight bee 


made in accordance with clearances given, 

During flighe continous radio Watch is 
Maintained, positian reports ave sent at re · 
gular iacervafs, and When che flight pro. 
ceeds through different ateas uf responsi- 


bility i hi turned over fram ane control 


unit vo (be other, These procedures funcion 
very well everywhere, they stid zu in 0961 


ank in Africa with ane exception — he 


Congo, 
The United Nations maintained à large 


fleet of transport aircraft in the Congo. 
The UN sir operations, however, did hy 


far not mert wich the ICAO standards, 


When UN planes appeared over zueround- 


lag state. they often constitute! a hazard 
to arraniged aviation, The UN operations 


wert kaown to be invariably mon unortho- 
dox as the planes might enter contro! areas 
without’ prior notification or in ether cases 
when a-flighe plan had been received and 
communication was maintained with the 
place of destination the plane appeared ax 
another’ place some three hundred miles 
away calling for landing instructions, 


The nature of the civil air operations 
heing conducted by aircraft under charter 
ta thd United, Nationa was observed by 
IPALPA (International Federation of Air» 
line Pilors Associations), At an IFALPA- 
congress in 1962 a resolution was adopted 
which was brought to the notice of the Sec- 
retary General ofthe UN, In the resolution 
IFALPA strongly urged the UN when 
operating thoir own means of sir transpor- 
ation to operate in accordance with ICAO 
vale 27 s 

ICAO is an institution under the United 
Nations. i 

The satel affairs of the UN air opera» 
tions in’ the Gonga is not discussed jn any 
of the Niola reports although this would 


have bégn Fecher. 


The accidont flight was by no means an 
exception from UN routine. The UN Air 


$, Comnideiter in J. Lopoldville knew only 4$ 
Minutes prior to unbe- uff chat destination 
wa Neola, The pilot ia command did nut 


have the’ imenóam to file a flight plan, de 
was, however, porsadded | 1o do 0. but for 
Tighe 10 Laluahavegs fe received ov brief. 
ing. The licht. was undertaken with no ap- 
parent jpformation ‘on the weather vondi» 
tions eo coute, l'or more than four houn 


after ti keroff complere ridi silence was 


maintained, A large distance in Africa wn 
flown. without any person, other dan chy 
veew, knowing what wis the route ur ine 
tentiund of the flight. 

These Scireumstances are mentioned by 
the inveti innt but no comments ore y- 
pressed, , ine 

Did sécprity measures justify this sort of 
flying? — he plane was civil, The pilots 
were issued with civil pilots licences re- 
5 3 
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vil air regulations . ot, if impossible, to 
Frain from flying, 1 


‘The two flights to Ndola 
" dgwnd offered Hammarskjöld to join bim. 
on his plane. Unfortunately Hammarskjöld 

declined: The captain of OORIC filed a 8 
flight plan for Ndola. The (light was ear 
v ried through in a foutine manner and in 1 


The sime evening another (light was 
jade herween Léopoldville and Ndola by 
[SABENA DCH sith rogisteation lettera 
SORIC, and with Lord Lansdowne from 
t Britain as passenger. Lord Lans 


BEC 


cen 


— 


k 
A s GORIC SEBDY 
Departure Lopole ville — 1504 J554 


Arrival. Ndola Pese. 12019 . 2210 
Flight a S831 6: 19 
Distance flown ...... 1120 i235 


GMT Greenwich Mean "Time 
líepoliville time = GMT 1 
‘Ndola time = GMT + 2 » 
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Heiny them to operate in accordance with 


. Be t i, 


+ 


é que its passengers vo severa danger. 
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REPUBLIC N 


Mies 


* Th above mentioned conditions of liebt 
wenn that the crew, at iu own diserttion, 


D3 


full ra 
“track via Villa Hencique in Angola, De- 
parture signal was made and the appro · 
L5 ptiate control units, -— including Salisbury 
ad Ndola — knew about the flight be- 
 ferehand, The plane landed without incl- 
dent at Ndola after five and a half hours 


of flight, 


Half an hour before the landing of 
OORIC, Salisbury Flight Information 
Center was called by an aircraft identify. 
ing itself as SEBDY and askiag for infor- 
mation about OORIC. On request from 
Salisbury SEBDY gave its destination a 
Neola, aircraft type DCS and place of de · 


EMG 
Alchoogh tere 


supov. Ax the plane néared, 
weather Aud ameter setting, 


* 


UID eG: Og T 
FERAL. DIM. 


EOD Pen de cqetes de qun R an 
dio ‘contact an che almon direct `. 


The seeldent - aM 


m was no information to 
dat effect, it was believed at Néola sirpàrt 
that: Me. Hammah Was on board 
“he Ndula 
transmis ^ 


red. 40 it, and pon request t received A 


clearance tu dercend to 6000 feet. 1n avis. 


vion altitudes ate always. given with refe· 
rence te the sea level. The elevation of 
Neots is 4160 feet. Flying over Ndola nt 
an/indicsted altitude of 6000 feet — vsing 


height above the avrodrome is 1940 feet. 


z westeeaslérly Pon way. 


Ndola’s atrimerer sering’ =- the actual 


The (Neola: weather was Tine with no 
‘clouds, stight smoke bise, visibility 5 to 10 
licht wind. was blowing from the 
7 che modin that Janding was to be 
Hevea rewards dicens on Néola’s 


*fhe captat of SEEDY axhed for descent 
. deneaniee üt an Spry sage. Tt $ very pro 

i pable that. his intention was to come in 
a. Parallel 40 the runway with 
iite and speed In order to pare 
irat. landing eiteuit. Approach 
would dhen be just a routine 


SED DT originally gave tt entiniaeed 


4 = q 
„ 
r Sie 


párture "Liopoldvills. Later de reported 
being over Lake Tanganyika, Neither Sa- 


lisbury not Neola had recived amy ad- 
vance information about this alrceaft which 
two hours later arrived over Ndola tom- 
ing from the cast. SEND departed Lo- 
poldville 45 minutes later than OORIC 
and arrived over Ndola 1 hour aad 55 mi: 
nutes after thd‘ landing of OORIC, Als 
though It war 30 "Ye faster, SEBDY used 
15% longer (My cme. The rowe taken by 
SEBDY has beei reconstructed and is 
shown — (Compared to thar of OORIC = 
in fig, 1. Tr is to be noted that SEDDY flew 
through Nairobi Flight Information Region 
svithour teporting this to Nairobi; 


Nt i 


timo of arrival ax 2235. G 
Time Nitola time + 0035), u was latte 
altered to 2220. : . 


At 2210 SEWDY. reported Tights fi bi 


-ayeri Nude derceinding, and Nei for 
vonfitimatiom af Thezaltieietee niis The 
Nidola tower contraller ence again gave the 
aleimeter sorting ated told the plane to re 
port When teachin 6000 leer. 

Meanwhile OORIC was getting ready to 
takë off for continued Flight to Salisbury. 
The cantrollee would have to sce to it that 
separation wan siaintiined between the two 
aircraft. He was expecting SEBDY to call 
again reporting 4000 feet, He would then 

laue inseructions for the approach. A he 
did not hear from the plane he called it at 
2315, There was ne answer. 

OORIC sow had its engines running. 
SENOY was unsuccessfully called several 
times’ both from the deer amd from 
OORIC, ‘The controller believed that 
SEBDY was somewhere west of Ndola and 
above 6000 (beet. At 2230 DORIC was 
cleared for take-off and instructed. to fly 
eastwards keeping below 6600 feet while 

jn thé vicinity of Niola, 

What had happened to SEBDY? — Rae 


$ 


=GLTECO00D 


wich Men 


D 


- 


tase the plane would have retuened to the 
airport at its last Assigned altitude, 
feet, awaiting tight signals. 


There were no obstructions at 6000 feet or 
above, As the plane was above $000 fect it 
was obviously safe. At first the controller. 


— r. tt nT INS R 


tion in the Congo. 
There was, however, a logical answer to 


As it appeared vithout prior notification 
twas likely to disappear the same way, It. 
bad probably gone back to the Congo. 


the control crater az Salisbury. At 2342 


responsibility, permitted the Ndola con- 
troller to close his station. During the night 


7 Congo. Rephes from Congo airports were 

not received umi 0544, It ches, became 
evident chat an accident might have hape 
pened to SENDY, 

Flight safety cail for co-operation be- 
tween the pertics mval d fot disci- 
pline. In this case, the negligence vf. the 
pot ia command of SEBDY was matched 
only by that of | theair traffic control pore 
sonnel at Léopeldville which saw the plane 
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« Axcident site 
Elev: 4357 feet 
Hatanec from 

i a runway; 9 miler 
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dio failure was out of the question, In chat 
x 
There iy o. high terrain around Ndola, 
thought thax the pilot had changed fres. 
Guency and was trying to contact some sta- 


the question of the whereahaun of SERDY: ~ 


The Neola tower controller. consulted: 


Salisbury and Johannesburg were busy. 
trying to contact the VN authoritics in the 


tahe off and then wok” "o ' rem 1 in in. EA 


—— S N 


ad where wai it to be found? 


Jt is not to be wondered at if the search © < 


from Ndola started half-heartedly. The 

First aircraft was sont our at 0700, The ac- 
tivity increased during the day. As it was 
believed that SEBDY had returned to the 
Congo — where it probably was to be 
found — the search was directed iowards 
the Congolese border. It was a complete 
surprise when the wreckage at 1910 by 
chance was found 9 miles west of Ndola 
airport, 

"The clevation of the accident site was 
4387 fecr and ic was situated in desolate 
bush, The aircraft had contacted the trees 
at nocmal angle of descent — about 3 de- 


| greet — heading for the airport and fined 
request news signals were originated to all” 
relevant airports, Salitbury, taking over the: 


up with the runway. Speed and attitude 
_ had been aormal for approach, The lund · 
lug pear was down and locked, flaps sei for 
spproseh, all 4 engines had been develop- 
ing power and the propellers were in nor- 
mal pitch tange. 
The three altimerers of the siphons $ were 
found and investigated, Correct witimetee 
setting had been used, 

The technical investigation did not re- 
veal any malfunctioning that could have 
caused the aceident. 

All- evidence found pointed 10 a oel 
approach having been done aod that the 
aircraft was under full control until it hit 
“the trees, 

From Watcher found it was enablished 


AEN ~ : 
ro» — 252 T. ILE ME E un] 


Yaio Woriway : 
bracon 7 Elev: r: 
: 4160 feet 


further destiny, Now tha plane was missing at 


the controller called SERDY ot 2215 it had 


85 already crashed, 


Several witnesses were found who had 
observed the plane until 20 or 30 seconds 
before che crash when it apparently went 
below their line of vision, 


Accident thaery 


It was established that SEBDY in fact 
did execute an approach the only abnormal 
things being that no report was given at 
6009 feet, thar this altitude wes left and the 
approach started without a clearance, and 
that the aircraft in a visual descending pro- 


cedure vas brought too low. 


How did this come about? — It is not 
very difficult to explaiá. The investigators 


=, must have been pondering over the ques- 
ton. As nothing is to be found in the acel- 
dent reports, an explanation s given here. 


In the last radio report it was stated that 
thé aircraft was in descent. The ahimeter 
setting. was checked. Consequently the alti- 


meters were under control, The tower con- 
uoller requested the plane to report at 6000 
feet which was acknowledged by a "roger". 
The conclusion is that when SESDY re- 


ported over Ndola it was above 6000 feet 
descending, 


The last estimated time of arrival trans- 
mitted from SEBDY was 2220. The actual 


30 n1 to be down at 5000 feet — the initia! 
approach altitude of Ndola — ten minutes 


- before arrival would have boen extremely 
. bad alemauship, The aircraft arrived ten 
“aithutes before its estimate, This is another 
indication that the altitude was in excess of 
6000 fece on nerival. 
When position reports ace made during 
Aescent altrode indication is usually given 
as eg. "8860 feet descending to 6000", Ta 
i ie fast report from SDV only the word 


that de PES 8 at PR PEE : 
| minutes after the fast radio contact. When 


* > (M 1.8. * * 
T my 

^w was (prd AA SEQDY had passed! 
ovet Ndola, coming from the east, head- 
ing for the radio: beacon two and a half 
miler west ‘of the, fields It had then made 
a right tug, 40 a nonh«westerly heading, 
and after] flyióg ia this direction for a 
while made Ayleftitum, SEBDY flew in a 
pattern similar ta the instrument let · dn 
procedure af Ndols (sec fig, 2), 

Je E 
aide s ton 

DIEM DAD 
"descendind vas oled. This may bo an in- 
dication boi Nigh rate of descent was 
Maintained, ^ cC 


SEBDY "e over Ndola earlier chan 
expected and with excess altitude, This is 
also an indication thar the last part of che 
desucnidowstiuto 6000'feet may have been 
made at an. increating rate. 

When artiving, he aircraft was in des- 
cent, This meins that it had excess speed, 
The speed may have been up to Normal 
Operating hiiit Speed — 245 knots, Maxi- 
mum speed for: landing gear and flaps ex- 
atension is 163: hats. To bleed off excess 
tpeed the firerafe i is ^eld at constant alti- 
tede with, power off, The procedure may 
have taken | 40. seconds in this case. 

The towen controller never saw SEDDY, 
The position of tho crash site and the time 
elapsed between the dase radio message and 
the crash indicate that the aircraft had just 


y passed thie: radio beacon when the last re- 
port was made, aw: 
arrival was at 2210, A timing of the descent - 


Tf the radio beacon was passed at 7000 


- feet or abote'i may very well have taken 


up tø two mimres:to complete the descent 
10 6000 amt reduce the speed ro 165 knots, 
This would howe boen the case whether the 
descent was: eapid xc high speed or slow at 
low speed. & - 

After passing the airport the aiscraft was 
headed out ovér anuminhabited, completely 
black areg with: no ground references, 

In this situation a careful pilot would 
have asked for a clearance to return to the 
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"field in order w make à normal landing 


o: sireuit, He would no doubt have been 


cleared accordingly and cold to repott on 
down-wind leg. Ho would then have made 
a left tura back to the field, arrested the 
descent at 6900 feet and let she speed drop 
off, When circling the field he would have 
towered the altitude to circuit height — 
field elevation plus 1200 feet — in this case 
3460 feet, He would have positioned the 
zrctaſt on down-wind leg paralicl to the 
runway flaps set at 20 degrees maintaining 
a speed of 140 knots. When abeam the rune 
way end he would have lowered the land · 


ing geaf, soon afterwards starting a des- 


sending left hand tum down to the run- 
way. This is the most simple and safe me- 
thod of approach there ia and every pilot 
is trained in it. The crew would have had 
plenty of time to prepare itself for the 
landing and the final approach would have 
heen made chte to the runway thus greatly 


in height. : 
Other pilus would have asked for a 
clearanet to make an insttument approach, 
When passing the radio beacon they would 
have turned 45 degrees right to a north- 
westerly heading. After 45 secbads they 
would have started a tefe hand tora back 
w the led, During the procedure they 
would have sapped the descent at 6000 


fce and loc the speed. drap off, At 168 
knats flaps wautt have been set to 20 de ^ 


grees, After the turn back the correct mos 
ment to start final let dawn would have 
„bern judge by observiag the runway 
lights. The slescent would have been started 


by lowering the landing gear, the aiecrafe c 
would have been lined ug with the runway ? 
and the altimeters carefully checked during 


final approach, During the procedure turn 
the airera*t would have been as far away 
from the fiel! as 8 tu 9 miles, 

- Tha is the instrument approach modi- 


~ fid for flight with visual reference to the 


ground. Under the prevailing eircumstan · 
„ces it Was certainly the fastest way to land 


Li 


at Ndola, This type of approach: calls for 
; gecart pilot skill, good cockpit co- opera · 


tion and the pilots would have to be very 
attentive, Rr Te 

Many pilots would have a tendency to 
extend that part of the procedure hen the 
aircraft is flown out from the radio beacon, 


It is difficult vo judge the distance travelled 


‘when the runway is behind and cannot be 
scen and — after starting the turn back <= 


the pilar does nnr Ihe co find himself elose E 


and high which would force him to make 


a steep final descent, 
o “The altitude in this case being &000 fect . 
» = 600 fect above normal circuit height — 
is a factor that may predispose the pilot to 
believe that he is high. de au 
Soong after starting che left wtn the pilot. 
gets the runway in sight and tries vo cstim · 
ate the distance to it. During daylight or 
If flying over a lighted area this may very ~ 
; weil bo done, Wut as the conditions were at 


eliminating ghe risk -Bf ceronous judgment — witgla the terrain below and beewecn the 


aircraft and the runway was in complere 
darkness, Under such conditions it h im- 
possible to judge rhe distance with any dee 
gree of accuracy, If descent is starved she 
altitude should bo decreased with dorteas · 


ing distance th che runway, And under the 


above related circumstances it was quite 
impossible to judge the height, Po 
A strict adherence to the instrument 
Approach procedure would not mean mich 
difference, Then it is supposed that the aire» 


raft is flown ovt from the radio beacon at... 
Approach speed, amd as the procedure iu 


timed the pilot knows the sistance from the. 


radio beacon exgressed in minutes and. se 
vends, Ihe generat idea, however, is that: 
final descent. should be started When in- 
bound and at a distance from the runway - 
of about 6 miles, It should be stopped at - 


minimum altitude — field elevation plus 
$00 fect, in this case 4700 foet, This alti- 
tude should be kept until tha radio beacon 
has been passed inbound and until close to 
the runway. The procedure has beea, laid 
down for approach under. bad weather 


y 
„ 
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A dangerous situation may however arise 


it thé approach is made in fine weather and 


the runway ix visible to the pilot, expecially 
if he is not informed on the effects of op- 


| tical illusions, if he is tired or if the app- 


toach is made in a hurried manner, The 
pilot may then tend to concentrate on the 
runway lights, base his judging on the im- 
Pression he gets from them and disregard 
the altimeter. By help of false impressions 
he may thus get too low and hit the ground. 
Many accidents have occurred this way. 
SEBDY crashed 9 miles west of Ndola, 
At this point it should still have bean at 
6000 feet. There were indications at the 
crash sive that SEBDY might just have 
come out of iu left turn when it hit che 
ground, Flaps were set to 50 degrees, as for 
final approach, In all probability the land · 
Jing gear har been extended and the Naps 


et to 20 degrees when the left turn was 


starfed, flaps 30 having been setectes at a 
fater stage. When SRDW wax outbound 


tom the radio beacon thë pilot flew on in- 
“struments, It ia more likely that he was able 


to maintain hit altitude during this atage 


is Vol che appronch than later when he got the 


runway in sight, 


Weben SEBDY arrived over Ndola, six 


‘hours of monotonous flying was to be sue» 


7 1. dbtded by the few isinvtes of vigorous and 


“precise activity required for approach and 
"landing. While the captain war flying nad 


“giving the orders, the copilot was to read 


the checklist, make the necessary radio 
contacts and assist the captain. The flighe 


"We engineer was to check the itema called by 
die copilot and respond to orders from tho 


(captain as tö power settings, gear and flaps 

tung. 

= The plane arrived earliet than expected. 
n is poatible thar the captain, copilot or 
flight engineer was not seated in his resprc- 

“give posttion at that moment, Anyway, the 


Seatly arrival was a surprise to the crew 
which might ako have felt the burden of 


ree — 10 ‘overcast OF poor viibis - 
: ity. - : d i 


the importane 
been undertaken in the regular manner 
coincident with normal passenger flight, 
Whar the, position- over the radio beacon 
had been, established the captain told the 
vopilotito make the radio report. At the 
same time. he started a right turn to a 
north-westerly · heading. This action was 
quite pormal whether he intended to make 
an instrument approach or to (ola the 
Ndola holding patteen, He ordered the 
copilot to read the Before Lancing Check- 
list. From the moment the radio beacon war 
passed Until che aiteraft was positioned on 
itt new, heading 45-seconds elapsed, In this 
time the position report was made and the 
altimetrs ‘checked, The captain acresced 


the déscet ar 6000 feet and started to 


bleed off Mee ‘speed by maintaining the 
altitude*with à! low powersetting. 

Xe id posible“ that the captain at shis 
moment told rhe copilot to report «hat 
6000 bad been reached and wo ask for per. 
Mision to male an instrument approach, 


"The enpitity who, had. just made a report, 


thovgho' that e could first ‘complete the 


checktiserontil the point whore the landing 


gear lesextinded. and postóoned the trans- 
mission! Ctur'dnwn was, however, ordered 
before he hd eme shin far in the checklist 
atid hesther coutinotd with the checklist in 


its entivery forgetting, or further pospon- 


Hig his radio message, 

“Consldechtion must be tahen to che 
fatigue of the crew members who were not 
prepared to undertake the flight, The signe 
of fatigue are; distinct, There is a flow 
down in tional work, Although things ars 
being (tona slower they are not being done 
more correct.’ When the actual situation 
demands actions’ at a rate so fast that mene 
tal work Jy, left behind the individual will 
fkip actions or postpone them aad he will 
also jump ‘to conclusions, In such a sige 
tion anything may happen, Where reveal 
persons are involved co-operation may be 
rained, E 

The facts that SEBDY had been cleared 
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e of the Hight which Rad no: 
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down to che initial approach ‘altitudes of, 
. Ndola aad that there was no radio com- 
municarion with others might dave made. 
the captain aware thas thers was no other 
traffic around. It is possible that be intend ~ 
ed to start tlie approach, complete all th 
preparations for landing and then: just vo · 
port that he was on final approach. Such 


_ fine of action would coincide will the. 


drawing up of ihe whole fight, and also 
with a testimony of a witness to. whom abe 
-captain had giver: his opinion of ai aede 

. amro? services. 


After 45 seconds on a STERT 
heading the caprain started a left turn. Dus * 


to insufficient experience of the aircraft, 


type he thought that he was quite near t| 
conway, He knew he was pretty high. Ju 
before the turn was started or. sog ate 
wards the speed was down to 165 uota; Hé 
then ordered "Gear down? and "Flags 20%: 

Ne det the speed-drup Further 20. £407 ui 
- 5 tef Bae dk tte: 


II is natural if onc wonders over the in- 
activity of the Ndola tower controller nf- 
ur the crash. Such a tine ef thought is, 
however, biased oy she fact that one al- 
ready kaows what had happened, At the 
“rime when it oveurréd, accident Was ithe 


„ lei thing the comtrolher would think ef, He: 
Amd the Rhodedai aie traffic control ker: 


vive proceeded in accordance, with regulas 
tims laid dowa in ease of h incertuptions vf: 
vommanicasion with airerafc Na eridicisny 
is divested towards the R hnlesian air tra. 
fic contrat service in the accident tepari 


The camain of sunpy was entiecly tie: 
ponsiblc for the fact that the accident Was 
nat immediately discovered. By stirting the 
approach without a clearance, without 
even yivÀag native, he put the whole xe- 
curiry system out of function, This matter 
is not discussed by the investigatory: ` 


Under ordinary circumstances L£opelde ` 


A 
d ^ 


The Search : 


; In tight, 
The conditions, wete ideal fot un opricat 
fusion, A contributive factor may have 
been «hac the Ndola runway is very nari - 
ro. Deceleration in forward speed and acs 
‘geleration downwards duc. to. the turn 


of more than 1000 feet per minute. The co- 
vea ‘being overstresed failed to check the- 


s enia. eyes on the lights, cer, be 


turn 10 line up che aircrafe with the run- 


ray. Being satisfied that he was now on 
cortect glide path he increased power, 
Keeping the correct approach speed he 
hereby. raised the nose of the aircraft, aud 


lasten, the captain thought that che airs. 
“orale was fully safe when it wtescendedt into: 
é grouwd. : 


~ ville. should have awaited an arrival n. es- 


age from Nola, In this instance when u: 
flight was dispatched under the must abs 
normal conditions that message should have 
been eagerly expected, and Luluaburg,’ 
Kamina and Efisabethwille should have 
heen kope alere unit je was known. thar 


SEBDY had landed, Nothing of the sort 
happened and Léopoldville closed its stá- " 
tion fer the night emushw; delay in ate 


search for SEBDY, The matter js hot taken 
oh in the accident reports, 


Qe the other hand indivitbeals nut bo · 
longing to the ait traffic control service ace 
being criticized, "Tha British High Commis- ^. 
sitter in Rhodesia and:tha Ndola airport 1 
manager were to reesive Mr Haimmnt- - 
-skj6ld, When he dit not arte they ought ^ 


hat Me Hammanihjóld. had. changed his 
minil for political reason, and returned to 


M Congo. The idea was conveyed to the 


* m 
- 


“zontributed 10 a complete sensory illusion ^ 
hich made the captain believe that he was 
voc high. He ordered “Flaps 36", kept thé ^ 
powersetng low and went into à descent | 


hus: Kill being the victim of än optical : ‘i 


| eee — 


As thia report was the bisis on which the 
hearings were made before the Federal 


. Commission of Inquiry and the UN Com- 


mission, the same discussion is to be found 
in the reports of these two bodies, 


` Transat , 8 


Ac the time of os Ndola accident the 
owner of SEBDY, Transair Sweden, was in ` 
an expansive stage, Operation for the Unit- 
ed Nations had just started and was to be 
greatly increased, The company was in ant 
economically sensitive situation, Against 
this background one understands the active 
past played by the company in connection 
with the investigation, 


The same day as the accident was known 
the president and the flight operations 


manger of rhe: sumpany appeared on 


Swedish televisthi and radio at best listen · 
ing hour, This was when the ahootiag-duwn 
theory was set about, 3 masterpiece of PR- 
work, The public got exactly what it liked, 
Nobody thought of the fact that the twa : 


gentlemen were not in the position te know | 
. more than any wher person. in Sweden, 
And later When Transir put lia theory 


forward to accident commissions it certain · 
ly got headlines, 


Should SEDDY have been forced down 
by an air attack there was but one plane to 


built jetptane designed for training ned pi 


vate flying, fts baso was visited by the in- 


vestigoting board, it was found opt that 
the Fouga had sever flown over Rhodesian 
territory withovt permission, it had net 
fiown on September 12th, it had never 
flown during night as it was not equipped 
for nightilying and it did not have che 
range to reach Ndola. 


Ta arrange à rendez-vous west of Ndola 


inthe report of the Board of investigation, ` 


technica! amt operational experts, It ls ris 


diculous how these experts bring vp a mare, 


tor as the above mentioned and at the same 
time withhold ali matters dedicated to shed 
light on the accident. One is forced to bee 
lieva that the Board of Investigation served 
as a bespohe department, 


oe 


nm and attack SEBDY without being 
observed. would have been · entremely diffi 
cult, especially taking into consideration 
the uncertainty as to the expected time of 
arrival of SEBDY, To shoot the plane 


down without i the amplien plece of 


evidence wold have been impossible. 


The normal approach pattern flown by. 


SEBDY docs not fit with an attack, Nor 


ders the extension of Saadieg gear and ^ : 


flaps. If these were extemlei and she plane 
atcacked the pilot would eather have re- 
tracted gent and iij again, Smead an 
additional! 10 degreer-of flaps were zel us 
fot final. approach, Nothing but poor 
judgment by the pilot can explain tho low 
alitude at tdnimencement of final appro- 
geh, ik being attacked the pilots would 
have told & over the ralin, The plane was 
jn one piwe aed under full control when it 
hit the ground. 


"Phe. technical investigation. revealed i 
prior to accident malfunctioning in any 


„ part of the plane, The bodies of the indivi 
connect with mat attack, namely the Kav 


tangese Fouga Magister, a small. Preüchiz: 


tials responsible for flying the aircraft 


were examined, Nu bullet wounds were 


found, ‘The crash whe, the terrain arawd 
and beneath the pith flown by SENDY 
was searched for evidence of shooting, 
Nothing was found, A world leading erimi» 


. nofeglit was engoget by the United Na- 


cious, After a comprehensive andahneticns 
lous investigation hà rejected all tleorics of 
shooting dun, zabotage and technical de- 
fects, and declared that che accidens was 
duc to pilot error. 


u 


"hé Board of Investlgatión — of f 
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ix is easy just to assert that the plane was. 
shot down or exposed to sabotage, Bot i it 
is difficult to present 2 derailed theory 


wort) a trial, Transair tried. The company 


put its best technical and opurational 
brains at work, decided for che shooting 
down line, and came out wich a theory 


fore any of the commissions, And yet. 
Tranzait was in a very good position as 
personnel from the company took part in 


the technical investigation, and fist hand 


jnformazicn was thus at all times available; 


However unrealistic and fruieless the 
speculations about shooting down and sa- 
borage have been they have served a major 
purpose. That is to draw the attention from 
the natural ae of the accident, 


Test flights were made in order to check 
on testimonies given by witnesses who saw ` 
SEDDY on the accident night, Transair 


(what ege?) put plane and a crew to dia Judges his height by the fonway. ches = 
posal, As a result of the test flights it ban : 


considered a possibility that SEBDY might 
have been lower than 6000 fret already 
when i it passed over the field, 


1f SEBDY really was that low, and to 
the knowledge of che captain, there was no 
reason for the wide approsch made west of 
„Ndola, 


Tf the plane was jow due to misreading 
of the altimerers or misunderstanding of the 


elevation of vic airport, one ten only say 
that the plane was bound to crash, 


Concerning the vertimonies in this res 
pret, either the crew of SEBDY was tre- 
mendausly incompergit or the witnesses 


were weng. 


ik is very difficult to judge the hetheef | 
a overfiying aircraft. In this instance the 


Witnesses were ta compare the height of 
the test plene with thar of SEGDY, When 
they saw SEIDY ita height did not mean a 


“thing ta chem as they did nos know that 


— 
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plane's height several days later; 


The captain of the test plane was flight 
operation: manager in Transair. Not the 


one who was on TV. This was a new one, 


rund number two in a row of three in a 
which, however, did not stand the test be- 


year, Ou one cecasion he showed me a 
photo which ke had taken on a day - liche 
approach vo Ndola. He told me that He was 
on his way to the Swedish Board of Avis- 


tion, By help of the photo he would ex- 


Plain chat there could have been no mis- 


SEBDY. 


judgement oí the height by the captain of 


To me thet photo meant quite the op-“ 
posite, There was the flat desolate bush ^ 
west of Ndola, exactly the type of terrain 
into which planes descend in similar aeci:- 

, Gents, On approach during night $t is 3 
`: flying over a black hole, the pilot knows... 


that there are no obstructions below, he 
ahead and descends into che ground, 


I do not know what the result was of the 5 l 


talk at the Board of Avision. 


The interesting point is, however, that. < 
the captain of che tese plane 10 years ear - E 
Viet sctved as copilot on n DC-6 which, on 
approach và Cairo under conditions similar: `: 
to those ar Ndola, hit tha provadi A man 


landing gear broke off and the: plane 


. bounced into the air again, The piloti made 
jt 10 the runway where the plane crashed.: © 


The passengers and the crew were saved... 


No test flights were made at. Nola in 
order to find ove about che posibilicdes for 
misjudging the height, 


Once 1 asked! flight Siiil ee 
number three of Transti¢ about his views 
on the Niola accident, That was belore hic 
Transaie start, when he was sult with the 
Civil Aviations Roads He wat very telue- 
tant. His only comment was thát the acci- 
dent had become a politica] zue 


* 


they w were ti compare - ic "ih another Mu 
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Id dealing with tho Ndota accident the 
Swedish. press wasted a lot of printer's ink 
on sensational stuff of no value. Very tiree 
of factual information was given. The ex- 
perts on aviation were disregarded, IF the 
press had been the least interested in what 
the Swedish Pilots Association had to say 
it would soon have found out what was 
wrong with the investigation, 

At an early stage of the Investigation it 
was found that some of the bodies after che 
persons who had been on board SEBDY 
contained bulice The big news struck 


. down on the publie. Swedish criminal ex- 


perts were disparched to the batsle-field in 


order v securo the evidence. After a few 
days very tittle was heard, 


The bullets were quite normal. On board 


' SEBDY were’ some armed UN soldiers, 
con Dey carried ammunition for their ma- 


chine-guns. When the plane crashed and 
gaught, fire the ammunition exploded, Thus 
some of the bodies contained not only bol - 


jetz but also ecareridge-caces, The injuries 


were very superficial, Ye wan established 


that none of the bullets had passed the bore 
of a weapon, - 

ics Tesimonias by Africans who had seen 

mall plane behind the big" was another 


matter to wette even editorials on 

M the Swedish criminal experts at the 
ecane had been asked the whole thing could 
have been dropped at once. Any person 
may get confused by the navigation and 
anti-cellision lights of a big passenger ajr- 
craft. The testimonies wore changed every 
now and. then. Some of them referred in 
tine to the landing of OORIC, Some of 
whe witnesses saw ihe crash and did not te- 
port it, others floored the place hours bo- 
fore che weechaye was discovered. 

The newspaper’ missed the interesting 
point though. The witnesses were found in 
Mola. beerhalls nnd brought forward by 
& Swede by name Mstison, 

Whea the Swedish’ government — hand 


in a the UN — announced that it 
would not be represented in the Rhodesian 
Public ,Commission of Inquiry this was 
cheered, bythe Swedish press as a wise derie 


zien. PA d" * 


According to valid international agree- 
ments the Rhodesian commision was the 
correct; body to deal with the case, Inter- 
nasional rules were, however, disregarded, 
A UN e mmission had been formed and its 
mpn wat, awaited with highsstrung ex pee · 
tations T 


To ve, how cs UN regart was received 
by the Sqyedish.prese it may be suitable to 
refer to tha Dagens Nyheter {the -Daily 
News); Sweden's Biggest morning paper. 

The news were presented under (wo 
pagewidg, h “headtiness "Sharp criticism by 
UN investigators against the aviation 
authoritieg ‘of Rhodzsia” and “The Ndola 
curasirophe “a. _ completely umolved mys- 

The bein bee refers to the criticism 
directed b ard che British High Commis- 
sioner in ‘Mhodesia and the Ndola airport 
manager. FT he debe paper pretends that the 
UN commlission has come across something 
entirely, new, e eriticism is an exact copy 
of what n Jong before stated. in ine ro- 
pores from thé Doard of Investigation and 
the Rhodestan Commission of Inquiry. 

Twotlidlviduals, one of them not at all 
connected with aviation authorities, none 


of chem. aktive ii the air traffic control sete. 


vices, dre by'clte Dagens Nyheter converted 
to “ihe aviation authorities of Rhodesia", 
No cd mats jun criticized in any way the 
Yhodezían &viitlon authorities which were 
found trot haveMacted exactly the way one 
could dspecr, considering the actual situa 
ten, Addit ln accordance with regulations 
loft down at a $8 
Tafhiog a fod of matters as the above 
mentloned:is of course an excelleat way to 
avers tictmttesition from what is essential, 
In- anlechtorial the next day the Dagens 
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Nyheter insinuared shat the Ndola contol? pointing out the incupobillty of fercignera, } 


ler gave SEBDY incorrect aliismeter sewing, l did not marter if this was done by an 
fe untruthful accusation. There would be na 
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A A 8 5 one willing to correct it. There war, Si "Wed 1 ` 
\ | sidered appropriate to advertise the capa- vee Ic was done by kiddig dis Avias H i : 1 EM 
1! bility of Swedish pilots, Swodish investiga- — tion Board into operation. The day after FLOOR 
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| tars, Swedish authorities, Swedes in zene- the Dagens Nyheter had to prin: a recti- 
$ ral, and this could very well be done by fying note signed by the head of the board. 
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Aircraft accident investigations ace made 
in order to find the cause. In 10 doing one 
has che tool by which st may be possible 10 
avoid further accidents of the same typ. 

The investigations should be accounted 
for in such a way that the public which 
entrusts itself to aie craasportion clearly 
can ssc ^ t everything has been done in 
order n veal any defect that might en- 
danger aviation safety. 

This is the way, accident investigations 
arc tread in for instance Great. Britain 


and the USA. As the iuvextigatn report in 
made fully available ao the puhtis and dis- 


tributed all around she world the investiga» 
tion commission is pressed to do ia utmost 
in order 10 find the cause of che accident 
and io make the report unquestionable. 

In other countries inveuigationi are kepr 
belated fram public observation, the «c« 
ports vemain confidential} and only a 
summing up is published, as the accident 
heen forgotten nothing ax all is published. 

As mos: accidcats are due tà-pilor ettor 
the accident reports are of great value to 
the pikus, A wise pilot learns fram the mis 
takes other pilots make. The une he makes 


himself may con hien his life. 1 


Ax a result of cha diffcrence in account · 
ing for accident investigations, American 
dccidene rcportt art of great advantage 20 
Swedish piota, while che Armeriçan pilos 
never has the possibility in read a Swedish 
In international collaboration eme na- 


` ' 


toss pive =- others take, 


4 


Dealing with the Ndola accident in legal 
ways would hava meant that the Rhodesian 
authorities alone should have been respon- 
sible for the investigacion, The case would 
then have been treated in British style. 
Knowing that ite report would be scrutini- 
zed in every detail he Rhodesian commis- 
sion would have had to come out with a 
full explanation as 39 the accident, support- 
cd by all facts with a bearing on in 

Bus persona representing the Unized Na- 
sions, she Swedish Aviation Board and 
"Yeanaaie arrived un the sceue, and uniter 
the eireumstanres there is not very much to 
say about it, To bring in Swedes in the Jue 
vestigation Board was, however, w bring 


in another, strange and authoritarian C 


philosophy; 

To make things wore the UN commis- 
sion was decided upon — a commission 
with go interest at all in finding the cause 
of the accidens, 

One can hardly blame the Rhodesian 
aushoritics that it yeas made a mes of the 
investigation, 

The different authorities that dealt with 
ihe Ndola accident as well as the commis- 


sions and their reports acc shown in fig 3, 


The UN commission consisted of persons 
from Sweden, Yugoslavia, Sierra Leone, 
Nepal aad the Argentine, 


“The day after the accident the Rhodesian quae 
Board of Aviation appointed the Board öff. 


Investigation. Persons from the “British 


Board nf Aviation, Transais and -IEALPA. 
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were atuched to it. This body of technical 
and opesational experts made the investi 
garon a»d«propared a report shat wg the 
basis on which the hearings were made be- 
fore the Rhodesian Public Commission of 
Inquiry and the UN Commission. 

The Board of Javenization worked ew 
four theories thas had been laid down be- 
forchand, ie. enemy action, sabotage, tece. 
nie3l malfunction and pilot error. By dis» 
cussing the first three of these vheories and 
concentracing all wotk on them they were 
eliminated, and pilot error was indicated as 
being the cause of the accident, 

It'is the first cime an accident investiga- 
tion haz been treated this way which be- 
comes disastrous when the different theo- 
ries appear again in a cumming up. It was 
certainly 30 in this case as the possibilities 
for pilot error were not discuned and the 
operational data with & bearicg on pilot 
treor were missing. 


The sporti from the Rhodesian Com- 


mission of Inquiry and the UN Commis- 


sion resemble the report of che Board of 
Investigation. i 

The Rhodean commission established 
cor. x 

The UN commissing arranged the four 
theories in a summing up and concluded 
that none of them could be eliminated (take. 
your choiec). 

“The conclusion of the UN commission is 
ridiculous bearing In mind tli veport by de 
Frei-Sulzer, 

De Frei- Sulrer, Chief of the Scientific 
Department of the Zurich Police and Pro- 
fessat of Science criminology at tho Uni- 

. versity of Zurich was especially engaged by 
the UN accretariate in order to investigate 
into che powibititics chat the pläne had 
Veer ^on down or caposed to sabotage, The 

pte — made à most careful examination, 

In dis report he states that if the plane had 

Doy been shor down or exposed to sabotage he 


16 ‘ x 


woutd have found our sour ir- He rejects 


v 
e * 
$ . * 


all ether theories and states that che acci- 
dent was caused by pilot errat. , 
Why was the professor av all put at 


s work? 


The tials of che Ndola case before che 


Rhodesian and UN commissions were exa- 
- mined by 4 working committee appointed 


by the Swedish government, Tha committee 
expresscu its satisfaction (of course) with 
the way the case was dealt with. Tt niay be 


- jnterening that the committee ventured 


specified ramarks, 


About the Rhodesian commission it said? 

Tho proceeding was in every respect pub · 
ne. As regards impartiality and comple. 
" veness it estsfied great demands. All argue 


mentation provided was accepted and chere 
was no resyriction zu liberty of the repre 
sentatives of parties to call and hear wit- 


nesses. The representatives could freely un- 


told thoir views and comment on what hag 
been brought forth.” 

About the UN commission the commisree 
noted: "Adverse remark must, however, ba 
made on the fact that the proceeding befora 


< the commission as a rule did not include 


such a «est of the credibility of the witnes- 
sos at, according to Anglo-Saxon standard, 


. is made hy cross-examination", 


Three members of the Swedish Aviation 
Board who took part im the investigation 
have writen a report in Swedish, senciled 
in 20 copies and marked "Confidential", 
— Never mind, People aro saved from 
roading it. pu es R 

"The investigation has been commented 
vpon by a pilot expert of the Swedish Pi- 
lots Association. His comment starts as foi- 
lowst 


"The investigation appeatz to have been 


made with all the carcfolness that i» cus 
tomary, Provided that the results account- 
ed for are facts one can scarcely even sup: 
pose sabotage or shooting down as posible 


causes, Tn its aim to try to establish the por : £ 
sibility of these two causes the Board bas, 


however, in my opinion, become rather 


j prejudiced. When whe Beard hat enablished i 


his instrumentation. was however, not 


dite tles. Approach’ and runway lighting: 
E hoen ‘designed to help him. i 
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. that- these theories are not very probable it 


S E rofuscd 10 procced on other matters 
Same Xind of analysis of the category of 
-ii eases shat one personally considers. most 


roi 


werg Flown solely by help of the pi 
pressions that the pilot was wubjected ta- 
Certain inscruments were. soon inseailed, 
such as ajeipeed ladleatar gltimerge and 
compass: : 3r 7 75 ` a 


sufficiens for flight in poor yisibitiry, The 
pilot used his senses but these gave him 


falke impressions, Instruments were design- 
A for instrament flying, In the start the 
insseumentatian caused the pilots difficul- 
LU ies The readings were not simple enough 


to translatg into the information needed, It 
happened qat pilots rather believed in 
their own senses, ard accidents occurred. 


ue iastrumentd were improved and new 
7. Mnsuumena designed and now, pilos have 
"for decades been flying much morc safer 


on instrumente shan with visual reference. 
to the ground, | 


"The insuumentation of à modern aircraft 
and the precision by which it can ba flown 
on its inneuments is tremendously impres 
sive — even to the professional mar. 


Flying with visual reference to the 
ground and instrument flying are two difa, 
ferent arts, The professional pilot must be 
able to master boch of reem, Trouble may, 
however, arise when there is a mixture of 
the two methods of flight, or when trance. 
sitioning from oie 10 the other, 


an instrument approach breaks the clouds, 
the runway lies ahead. and the pilot visus 
ally makes the last part af. the approach, . 
He has, however, extentiye training for the ` 


m.in h ae 


3 The sensory iluslons sf, pilots ` 
“ghitghood of aviation aircraft. ¢ 


. Qn 
1 
. 
. 
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probabit l operational, has not been 
made, at, feas it (has not beeq accounted 
for, In bother, ‘words: the investigation. is 
only Ralf done? y oo 77 
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tion xojvisinl flight and — above all — he 
Lr Sere e a. E m 
is awargrof the difficulties, 
Buy hero is another situation, and gidis 
cvlousiy cough when flying ig fine wea 
ther, That is when approaching à runway 
during night. I the runway h situated 
within an. itihabited area there ia no ttoub- 


de. Stregy, lighting and 30 on give the pilot ` 


ground references, and if ho zs used vo tho 


alrport He has his landmarks. Tha only dif- . 
ference from a daylight approach is that cb 


horizon is missing, But if th? approach is 
mada over Water'or over a degere area there 
is no other outside reference except the 
approaeli and runway fights, The impres- 
rians of chbse may be very convincing 10 
the pilot; If de Jin: tired he has a strong ten · 
dency to focus hir eyes on the runaway — 
which is at an attractive distance — rather 
than on che mass of irateuments with their 


digits and, pointers right in front of bim. 


He checks. ſihe atsirude and helght cf the 
alrcraft iht retard to che runway lights, 
only giving ithe airspeed Indicator quick 
glances, „. DI 

The pilor may-in chis way become subject 
to an optical illusion, In fig, 4 is shown 
how the optical illuion arises. 

A runway situated on a tongue of land is 
secu thedugh the- cockpit windshield of an 


aircraft Approaching over the water under 
different’; conditions. The distance to the 

: tun way isin all instances the same — about 
This is the case when che aircraft alter ! 
a ch and b) the approach i» made during 
_ daylight 1. it is considered thas ths aircraft 
is on correct glidepath in a), chen it is 
quite clear that it is. t tow In b), 


half ee, 


Ia €) and d) the approach is mada during 
chr, "There s no, horison sn na. d. 
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enn, Only che lights forming the ruar 
way can be wen. It i then plausible 10 ass 
sume that the aircraft in on correct plies ^ 


path in e) and too low in d). The conclus ^ 


sion is arrived 10 by imagining the horizon 
and put it at the tame place as in a) and b). 
It is kind of a second nature with pilots to 
imagine where the horizun im when it can- 


nen be seen, n 


“The assumption as to the aircraft's posi- 
tion in relation to the glide path in e) and 
d) may be correct, bur it may also be com- 
pletely wrong, 


The visual impression of c) may refer to - 


€) Lc, the aircraft is too low aad is flying 
in a nose high attitude, and the impression 
iven ja d] may mea 


ag aircraft is . 


on correct glide path but in a nmo low ate 
«nude as in f), 

The atitude of che airerafe changes with 
many variables — especially specd and rata 
of descom — and during approach the air- 


~ grate is subject to groat auitude changes, 


As can also be scen ieam fig, 4 the ruu · 
way contours give differont perspectives 


depending an which height ic is scen from, , 


This is a condition that is weed by many 
pilot. They carry in mind a picture of the 
contour the runway should form when scan 
from the ideal glide-pach. 


Thar method of judgment may be pseful | 


when approaching well-knowa runways, ia 
other situations it may be disastrous, 


This is che case when approaching a runs , A 


L] K : e 


. „ * 


way, the near end of which is lower than 


she far end ie, the landing will be made 


vp-slope. Using the above mentioned mes ^ 
thed the aircroft will then be brought te we. 
low during the approach, 


Runways with proportions. ain 
length and width chat are not normal will 
aso confuse the pilot. 

The glide-path forms an M e: with the 
horizontal plane. This angle is normally 3 
(rhree) degrees, Misjudgment as those 
mentioned above can be said to be caused 
by a misplacing of the imaginary. horizon, 
As much as the horicon Js misplaced as 


much will che atrerafe deviate from the cor- 


rect glidepath. This means chat at the 
Ndola accident the horizon was misplaced 
lest than 3 degrees, as the clevation of the 


accident sue was a tittle. Meher shan the 
runway. 


The odor away one Main de. runway 

the more difficuiz it is to judge the correct 

+ glidepath. The error in“heighy caused by 
tisplacing the horizon iuercases with iñe 


creasing, distance from the runway. A ont 


. degree müplacement of the horizon means 
toss than 50 fect error in height at a dise 
tance of hall a mile — as in fig, 4, At 9 


miles distance — as at Ndola — jt means 


825 feet error ia height, 

The misjudyment so far discussed is 
caused purely by optical illusions, If the 
pilot is unde the influente of accoleration 
forces — as he is When making a tura == 
the mater becomes more intricate, Other 
senses come into the picture and it may be 
more correct to say that the pilot is sub- 
jected 19 sensory. illusiuns. 

Any approach (hat js made under the 
conditions discussed here causes any pilot 
difficulties, Generally the zireraft is 
brought lower than desired during some 
part of the approach, Either the pilot at 


the controls or thc other pilot discovers the ` 


coodidoa, power is applied,-and the air- 


craft is brought back to the desired glide- ` : 


- y sory: Illusions of Pilots" and was published | : 
INE 3 thing h avere $ thar Dere, 


path, 
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als. fide discussion — or no discussion at 
Sall — about the difficulties and their 
" headdes, TAL it scoms, no pilot believes cat 
"hb would ever fly into the ground under 
che ‘conditions, And yet — hat is what 
chappeny, 
About 20 years ago the Instrument Land» 
ing Systam WLS) was designed, The system 
set Vgroundi ‘equipment as well as aitcraft 
„ equipment, — has been improved ever 
i singe, More and more runways are équipp- 
“sd vith ILS, Part of the ILS is a glide paih 
uprahismiper? on ground and a glide-pach 
weocivotiia the aircraft, Oa an instrument 
the pilot can check his position in relation 
_ to the glide-path. The JIS was designed for 


dad weather approaches but it is of courte ^ 


utot also in fine weather, 
lAccidéng and narrow escapes of acci- 


dend have: necessitated other designs. Ine 


stallation f visual glide-path indicacors 
„hu abeen Roing on for the tast 10 years. 
iThure, is: Jight arrangement on both sites 
of tlie runway end, Seen from.an approach- 
"img altoraft chis arrangement gives the pilot 


-ired fight indication when he is below be 


iglida-pant, to 

i iWhenjinaalting these systems priority is 
val coursetginen to alrporis with heavy saf- 
ifie jandtoghe runways mostly in auc, Vor 


many yuar to come there will be à great ^. 


number of runways whhow any kind of 
glide-payh indication, 

; "ho problem f is, however, not only a mat 
ter ol. yering better equipment, It actually 
"happens: chat pilois trust their own senses 
io such à degree that they disregard glide 
path. indications «= both 11.8 and visual — 
and makejthe approach too low, 

There i not much literature on the sen» 
sary, illusions of pilots, and what there is 
has been published by Flight Safety Foun- 
dation Inc, New York, This is the case 
"with a paper written by captain P, P. Coce 
quy chief pilot of SABENA gitlines. Cap- 
tain Cocquyt's paper is entitled The Sen- 


x in 1951. J. ir voter ill. vee pront er. 
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to sensory illusions have occurred, As pro- 
bable cause has been indicated pilot error 
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Since the time of the report of capi 
Cocquyt a great number of accidents 

Sensory illusions do not only cause app · 
roach accidents, but aho take - off. aceĩdenti. 
And, in how many accidents have sensory 
illusions been a eontribusionary factor? 

"The fact thar accidents occur due 
sofy illusions is disturbing. Not so much io 
authorities or airline operators as to pilou 
with a conscience, Warnings to fellow pi- 
lots have been produced, This was the case Cocq 

t 


sions and sometimes with a reference to 


or pilot misjudgmens but also sensory illu- 
captain Cocquys's paper, 


tensive work there is on the subject. 


